Introduction
In the last few years, the whole world is seeking to increase the flexibility of metal forming processes. This can be done by increasing the flexibility of the forming tools. This is sought both for bulk forming processes and for sheet metal forming processes. For the mentioned process, forming is done through a partial contact between a punch that moves on a programmed trajectory and the metal or other material sheet. The SPIF can be carried out either on a CNC machine tool or using a robot that follows a specified trajectory.
Alwood and Ustunomiya (2006) present the main flexible sheet metal forming processes, such as flexible spinning, incremental forming, flexible hammering, flexible bending and determines the strong points and the weak points for each of these. Among these procedures, the SPIF or TPIF incremental forming ones are of special importance due to their applicability in various domains. Yamashita et al. (2008) realised the numerical simulation of SPIF for several types of trajectories.
Experimental researches related to SPIF were mainly directed at determining the forces in the process. Duflou et al. (2007) analyse the forces at SPIF and the influence of the step, of the diameter of the tool, of the wall angle and of the initial blanksheet thickness of the on these forces. Fiorentino et al (2009) determined the forces on three directions at TPIF with positive die. Filice et al. (2006) have emphasised the importance of controlling the incremental forming process based on monitoring the forces in the process.
The precision of parts obtained by SPIF was studied by Ambrogio et al. (2007) . Bambach et al (2009) present various forming strategies, both for SPIF and for TPIF, in order to increase the geometrical precision of parts. Hussain et al. (2007) , have studied the formability of various materials at SPIF and TPIF, but also the determining of forming limit diagrams specific for these processes. Capece et al. (2007) have identified through experimental research and numerical simulations the maximum slope angle for pyramidal frustum and conical frustum type parts obtained through SPIF. Attanasio et al. (2008) studied the optimisation of the punch trajectory at SPIF using two trajectory types: one with a constant step depth and one with variable step depth and a limit scallop value. In a first phase, they presented the impact of the punch trajectory type and of other parameters on the precision of parts obtained through incremental forming. Behera et al. (2013) has used an algorithm for error prediction tool for incremental forming and presented tool path strategies using multivariate adaptive regression.
If the first studies on incremental forming have analysed the behaviour of metallic materials such as steel sheets or aluminium sheets, Martins et al. (2009) studied the behaviour at incremental forming of plastic materials. Jackson et al. (2008) realised a comparative study regarding the behaviour at SPIF of sandwich panels with metallic sheets.
Preparing of numerical analysis
In order to emphasize the influence of the wall angle on incremental forming process were run three dynamic explicit analyses (with Ls-Dyna), all for the same geometrical type of part (frustum of pyramid) and all for the same material. The selected material was DC04 steel with a initial thickness of t = 0.4 mm. In order to identify the material data, there have been carried out uniaxial tension tests for samples extracted at 0 0 , 45 0 and 90 0 towards the rolling direction. The tests were done on an Instron 5587 tension, compression and buckling testing machine. There were extracted five test samples for each of the aforementioned directions. The measured data were the E modulus, Poisson coefficient, yield stress, K -strength coefficient, n -hardening coefficient and the anisotropy coefficient (R). For determining the anisotropy there has been used an Aramis optical extensometer. Figure 1 presents the true stress -true strain graphs for DC04 steel of 0.4 mm thickness for samples extracted on a direction parallel to the rolling direction and figure 2 presents an image taken with the Aramis optical extensometer during determining the anisotropy. The material data obtained from the uniaxial tension tests are: Young modulus -E = 214000 MPa, Poisson coefficient -ν = 0.29, yield stress -Ys = 223 MPa, hardening coefficient -n = 0.22, strength coefficient -K = 461 MPa and the anisotropy coefficient -R = 1.165. For the frustum of pyramid part the author chose a spiral trajectory because there aren't many vertical penetrations of the punch and implicitly many areas with concentrations of strain and thinning. The modelled and meshed elements are: blank, die, blankholder and punch. The blank was considered to be deformable and the other three to be non-deformable solids. Figure 3 present the mesh of the blank and the punch positioned at the end of the trajectory. It can be noticed that the mesh of finite elements associated to the blank's geometry does not undergo a remeshing during the simulation because the author chose a different mesh for the area on which the blankholder works than the one in the forming area. For the simulation there was used the material model number 37. This material has transversal anisotropic elasto-plastic behaviour. The element type was Shel 163. A 5/6 shear factor was used. The number of integration points was 9. 
The result of finite element analysis
The results of the finite element analysis were focused on the variations of the major strain ( Figure  4) , variations of the minor strain ( Figure 5) , variations of the thickness reduction ( Figure 6 ) and variations of the forces during the incremental forming process ( Figure 7 for the part with 45 0 wall angle). The results of the finite element analysis, related to the maximum values of the above mentioned parameters, are presented in Table 1 . Figure 4 presents the major strain variations for the three different parts. There can be noticed a localization of the maximal values of the major strain on the faces of the frustum of pyramid alongside the trajectories followed by the punch. The larger the wall angle, the more pronounced the localization of the major strain is 
Conclusions
Following the analyses using the finite element method on the parts with different wall angles, following conclusions can be drawn:
-For the major strain and the thickness reduction there can be noticed an "inverse twist effect", an effect specific to incremental forming; -The maximum values of major strain, minor strain and thickness reduction increase almost linearly with the increase of the wall wall angle; -The maximum values of the forces also increase with the increase of the wall angle but the increase is slower at higher wall angle values (near the occurrence of necking). This is visible especially for the vertical force (Fz), because for this force, as the wall angle increases, the pressure is done mostly on the x and y directions.
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